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Description 

V Xhe invention relates to a point- to- multipoint television transmission system including at least one low pow- 

er transmitter station and a plurality of receiver stations, the transmitter station comprising a substantially om- 
5 nidirectional transmitting antenna and each receiver station comprising a directional receiving antenna being 
directed to receive a television signal from said omnidirectional transmitting antenna. 

Such a system is described in the article "Low-power television" by George Jacobs in IEEE spectrum 1982, 
pp. 54-59. 

This article describes a television broadcasting system including one low power transmitter station that 
w transmits its particular programme over a limited region. The article also describes the situation in which a 
plurality of low power transmitter stations, each broadcasting a different programme, is dispersed over a cer- 
tain region. The programs are broadcast in the VHF or UHF band. 

The present invention has for its object to provide an efficient point-to-multipoint low-power television 
transmission system with which it is possible to broadcast the same programme to a number of receiving sta- 
ts tions that are dispersed over a large area. 

To this effect a system of the abovementioned type is characterised by the features of the characterising 
clause of claim 1. 

DE-B-2,659,638 discloses a telecommunications system with a central transmitter and subscriber stations 
within a geographical range, the range being divided into sectors. Spatial decoupling between adjoining range 
20 sectors is achieved by using directional antennas. It is a radio rather than television system and uses frequen- 
cies well below the millimetre waveband frequencies. The possibility is suggested of making adjacent antennae 
of different polarisations. The feature of claim 2 is concerned with differences of polarisation of signals from 
adjacent transmitters, and not between directional antennas at a single station. 

With the system according to the invention it is possible to broadcast television signals to all receiving sta- 
25 tions in a cell in an efficient way and with low distortion. 

An example of the invention will now be described with reference to the accompanying drawings in which: 

Figure 1 A is a schematic diagram of a receiver according to the preferred embodiment of the invention. 

Figure 1B is a schematic diagram of an alternative frequency plan. 

Figure 1C is a schematic of a receiver having repeater rebroadcast capabilities. 
30 Figure 2 is a schematic diagram of the transmitter according to the preferred embodiment of the invention. 

Figure 3 is a top plane view illustrating the overall organization of the antenna array with respect to indi- 
vidual transmitter and receiver stations. 

Figure 4A illustrates the spacial diversity of transmitter and subscriber receiver antennas within a given 
cell of the system. 

35 Figure 4B illustrates the relationship between two or more subscriber receiving stations and their common 

omnidirectional antennas within a given cell of the system. 

Figure 5 A illustrates an extended cell employing a repeater station to extend the range of the system. 
Figure 5B is a plan view of an extended cell such as illustrated in Figure 5A. 
Figure 6 is a graph of the characteristic of the improved transmitter phase filter. 

40 During the course of this description like numbers will be used to identify like elements according to the 

different figures which illustrate the invention. 

It is easiest to understand the invention by first focusing on the smallest common element, namely the 
receiver 10 illustrated in Figure 1Aand then working up through the transmitter system 60 illustrated in Figure 
2 to the overall system 200 illustrated in Figure 3. Each receiver 10 according to the preferred embodiment of 

45 the invention includes an antenna 12 having elements 14 and 16 for receiving vertically polarized signals Tx 
64 and transmitting horizontally polarized signals Tr 68 respectively. Accordingly, antenna 12 is used for po- 
larization diverse transmission and reception that may be implemented either by two separate antennas having 
two different polarizations or by a single antenna 12 combining the two polarization capabilities as illustrated 
in Figure 1 A. Local oscillator 26 generates a signal that is mixed with the incoming 27.5 to 29.5 GHz modulated 

so carrier in a first frequency converter FC#1 1 8 to produce in the case of television reception a 200 to 2200 MHz 
frequency modulated band containing a number of video signals with audio subcarriers. The output signal is 
amplified by amplifier 20 and directly coupled through coupler 22 to a second frequency converter FC#2 28. 
A portion of the signal from the first frequency converter FC#1 18 is fed back to local oscillator 26 through 
discriminator 24. The voltage fed back to local oscillator 26 controls its frequency so as to lock it to the master 

55 oscillator frequency Li at the omni-directional transmitter station 60 illustrated in Figure 2. Accordingly, dis- 
criminator 24 and local variable oscillator 26 form part of a phase locked loop. Thus, even if a given omni- 
directional transmitter 60 drifts as a function of temperature or time, all receivers 10 will track it without the 
need for expensive crystal controlled master oscillators or local oscillators within the receivers 10 themselves. 
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Signals from the second frequency converter FC#2 28 are fed through amplifier 30 and filter 32 to discriminator 
34. A portion of the signal from discriminator 34 is fed back to manually tunable local oscillator 38 whose output 
is also fed back as a second input to the second frequency converter FC#2 28. Oscillator 38 is manually tunable 
by control 48. The described apparatus is especially efficient and low cost in that only one specific signal is 
selected through the use of manually tuned oscillator 38 and the automatic frequency control (AFC) loop in 
which it is found. Amplifier 36 amplifies the signal from discriminator 34 and produces an amplified output at 
terminal 50. Nearly all interfering oscillators from other cells will vary at different frequency rates in a random 
fashion thereby being further attenuated by the strong signal capture characteristics of oscillator 26 dictated 
by the prime amplitude modulated signal in the principle cell. The result is an amplitude modulated signal at 
d iscriminator 34 which coincides with the standard VH F television channels 3 or 4 on a video monitor receiver. 
Accordingly, the signal at output terminal 50 can be fed directly to a standard television receiver. 
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Number 



Element 
Name 



General Description 



Vendor 



20 



12 



Antenna Dual polarization 1 to 

2 Ft dia. horn 2" to 6" 
Stripline (duroid) array 
{gain and directivity 
on area] 

Frequency 27.5 to 29.5 GHz 



MA/ COM 

Seavey (Feed) 
Ball Brothers 



25 



100 



13 



Directional 10 dB directional coupler Krytan 

coupler WR 28 waveguide MDC 

Variable 0 to 20 dB attenuation Narda 

attenuator WR 2B waveguide 
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35 



40 



45 



50 



55 
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16 



Frequency 
Converter 



Conversion loss, Lc = TRW 

10 dB max Microwave 

FLO - 27.3 GHz RHG 

Local oscillator, drive mc/com 

> + 10 dBra < + 15 dBm 

VSWR 2:1, noise figure 

12 dB, max Dynamic Range 

(1 MHz bandwidth) - 110 dB 



10 



20 



15 22 

24 ,26 



20 



25 



30 



35 



40 



28 



Amplifier 



Coupler 



AFC 

Oscillator 



Frequency 
Converter 



30 



34 ,38 



36 



Amplifier 
Oscillator 



11 



313 



Antenna 



Variable 
Attenuator 



Gain 20 to 40 dB 
frequency 200 to 2200 MHz 
1 dB compression (output) 
•f 15 dBm 

10 dB to 20 dB, frequency 
200 to 2200 MHz 

Frequency 27.300 GHz 
Power output + 15 dBm 
lock range 30 MHz 

Frequency 200 to 2200 MHz 
double balanced image 
rejection, dynamic range 
(1 MHz bandwidth) = 110 dBm 
Local oscillator 130 to 
2130 MHz t Noise figure 
15 dB max 

Frequency 2 00 MHz, AGC , 
Gain 20 to 40 dB 

Mechanically tuned plo 
frequency 130 6 is to 
2130 MHz (could be in 
2-4 bands) power output 
+ 15 dBm 

20 dB video amplifier 
frequency 0 to 6.5 MHz 

Same as 12 except single 
polarization 

WR-28, WG, 0 to 20 dB 



Mini circuits 
Trontech 



Narda 

Microlab FXR 

MA/COM 
Gunnplexer 



RHG 

Trontech 



Trontech 



Multiple 
Vendors 



Multiple 
Vendors 

See above 
Antenna 12 

Narda 



45 



318 



FC I 1 



Conversion loss 10 dB max TRW 
noise figure 12 dB RHG 

Time MW 



320 



321 



Amplifier 



Receiver 



55 



G = 20 dB, N . F . « 2.5 dB 
freq. 940-1440 MHz or 
freq. 440-940 MHz 



Freq. 



= 940-1440 MHz or 
s 440-940 MHz 



Trontech 

Tx Engr. 

Scientific 
Atlanta Tx 
Engr. General 
Instrument 
Adams Russell 
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An alternate frequency plan scheme utilizing the same basic concept is to divide the incoming 27.5 to 29.5 
GH 2 signal band into four equal 500 MHZ segments as shown in Figure 1 B. This alternative system can employ 
fixed cavity stabilized oscillators or the frequency control system outlined previously. 
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Element 
Number 

313 



318 



Element 
Name 

Variable 
attenuation 

Frequency 
Converter 



20 3 20 



25 



Amplifier 



General Description 
Automatic level adjustment 



Balanced or double balanced 
in order to achieve 60 dB 
image rejection conversion 
loss 7 dB max single 
sideband noise figure 10 dB 
max (with IF N . F . = 2.5 dB) 
VSWR 1.5:1 

L.O. level + 10 dBm per 
pair diodes 

Gain = 16 dB min 
Noise figure 2.5 dB max 
1 dB gain compression = 
10 dBm, input/output VSWR 
1.5:1, reverse isolation 
30 dB 



30 



Local 



Oscillator 



Power output + 16 dBm or + 
10 dBm (balanced or double 
balanced) , frequency 
tunable 26.55 - 28.05 GHz 
with AFC to LI (or cavity 
stabilized fixed frequency) 



35 A two-way transmission format is made possible by employing the horizontal polarization transmission por- 

tion 16 of the antenna 12. The local system oscillator 26, which is frequency synchronized to one amplitude 
modulated carrier among the multiple frequency modulated carriers of the omni-directiona! transmitter 60, is 
used to drive offset mixer 44 which also receives an input from the fixed offset oscillator 43. The resultant signal 
is mixed in another mixer 42 with the digitized and/or amplitude modulated audio signal the result of which is 

40 amplified by amplifier 46 and transmitted in the horizontal polarization mode by antenna element 16 as signal 
Tr68. 

Ghosting due to multipath propogation is eliminated because of the high selectivity narrow beamwidth of 
the receiver antenna 12 which is preferably placed facing the direction of the strongest transmitting antenna 
62 in the array. The beamwidth of the preferred embodiment of the receiver antenna 12 is approximately 1 to 

45 2 degrees which is sufficiently narrow when combined with a system of alternately horizontal and vertically 
polarized transmitting antennas T H and T v as shown in Figure 3 to substantially eliminate distortion. Lower gain 
and/or wider beamwidth antennas may be used for receivers which are located nearby the transmitting anten- 
nas. Since all desired signals should be appearing at the antenna 12 at the same level, the intermodulation 
level of the system 200 is controlled by adjusting the signal to noise level of the system to a predetermined 

so value. For input signals of -40 dBm (32 dB greater than that required for excellent video quality in an FM system) 
and a local oscillator level of approximately +1 0 dBm, the expected fourth order in-band intermodulation levels 
would be approximately -110 dBm which is below the noise level for a typical receiver with a -72 dBm minimum 
acceptable signal level for excellent quality video. Cellular power levels can be maintained throughout various 
levels of rainfall by a receiver re-transmitter at fringe areas which feeds information backtotheomni-directional 

55 transmitters 60 to change their output power or by automatic adjustment of the variable attenuator 13 for re- 
ceivers not in fringe areas. 

A block diagram schematic of the preferred embodiment of the transmitter 60 is illustrated in figure 2. 
Transmitter 60 is at the omni-directional radiating node of a group of cells 214H and 214V in geographical array 
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200 illustrated in Figure 3. A pair of multiplexer circuits 70 and 86 are used to provide frequency and digital 
multiplexing of a variety of signals which are to be radiated from omni-directional antenna 62. Agroup of signals 
72 including L 1p V 1t V 2 , ...V n are fed into FM multiplexer 70 producing a modulation band of information in the 
frequency range of 200 to 2200 MHz. The output band is converted by up-converter PUC 74 to the frequency 

5 range of 27.5 to 28.5 GHz according to the present example. Simultaneously an equal spectrum of digital sig- 
nals 84 comprising inputs A 1? A 2 ...An are multiplexed in digital multiplexer 86 and up-converted in PUC 88 to 
frequencies in the range of 28.5 GHz to 29.5 GHz. The 27.5 to 28.5 GHz signal from PUC 74 is filtered by 
phase filter 75 and fed as a first input to power amplifier 80. A second phase filter 91 receives the 28.5 GHz 
to 29.5 GHz output from PUC 88 and supplies a second input to power amplifier 80. 

10 The phase filter design 75 utilizes both the amplitude and abrupt phase shift characteristic of an LC net- 

work, 77, to provide a performance characteristic which is substantially better than that achievable with the 
same LC network used in normal configuration. See Figure 6. The phase network 75 when used to synthesize 
a band reject filter characteristic results in a typical rejection performance which is 50 dB using typical reso- 
nator Q's of 1 00. This compares to a conventional band reject filter performance of only 16 dB using LC filter 

is elements with the same Q of 100. 

The input signal coming into phase filter 75 is divided by a power splitter transformer, 76, into two paths; 
one containing an LC network 77 and the other an amplitude adjustment 78. LC network 77 could comprise 
an inductor, a capacitor and a resistor in series. Amplitude adjustment circuit 78 could comprise a conventional 
variable resistor. The output of these paths is then combined (i.e., added) by a power splitter 79 similar to power 

20 splitter 76. 

The performance characteristic of a network using 77 and 78 as described above is 

G = (r + RL)(Rx + RL) 

G = o for r = Rx 

25 The resultant is a band pass filter network achieved by adding a 1 80 degree phase shift to one of the paths 

of the filter which exhibits a band reject characteristic with a rejection point substantially greater than that of 
a conventional filter with similar elements due to the vectorial cancellation. 

Typical performance compared to conventional network using L = 520.5 nH, C = 2.12 pF is given in Figure 
6. Phase filter networks 91 and 107 work in the same manner as phase filter 75 just described. 

30 The resulting 2 GHz (29.5 - 27.5 GHz) of information bandwidth is amplified by linear power amplifier 80 

and then radiated to a large number of system subscribers 10 within the geographic cell 214H or 214V near 
omni-directional antenna 62 or via a small number of quadrant directional antennas. Omni-directional antenna 
62 produces a vertically polarized transmitted signal Tx 64 which is received by the vertically oriented element 
14 of each of the directionally oriented receiver antennas 12. The specific subdivision of 2 GHz of available 

35 bandwidth given in this example may vary with particular cells 214H and 214V within the system array 300, 
according to the need for and mixture of video and digital transmission requirements. 

Up converters PUC 74 and 88 are balanced so that the frequency of master oscillator 61 , for purposes of 
this example operating at 27,300 MHz is suppressed. Alower side band of frequencies is redundant to the trans- 
mission and are eliminated by the two differential phase shift filters 75 and 91. If more lower side band re- 

40 duction is required to minimize interchannel interference, then a double balanced mixer will be used. 

The foregoing technique permits a wide variety of signal formats to be efficiently combined into a single 
millimeter wave carrier. This form of multiplexing allows, for example, for the use of low frequency oscillators 
with moderate stability (for example one part in ten to the fourth power at 100 MHz) to be translated into a 
variation at 28,000 MHz of 3.7 parts in 10 million assuming the oscillator locking scheme previously described. 

45 The omni-directional broadcast transmitter 60 functions as the master node of each cell 214H or 214V and 
simultaneously acts as a receiving site for signals radiated back from individual subscriber receivers 10. The 
return signals T R 68 may represent a variety of communication services including, but not limited to, telephone 
digital data communications and video conferencing. Because of the large absolute signal bandwidths available 
in the millimeter frequency range, for example, up to 500 MHz of signal bandwidth might be allocated to this 

so return path according to the specific needs of a particular local community. A variety of signal formats as well 
as simultaneous telephone channels can be accommodated. The receiver channel is isolated to a large extent 
by the polarization diversity between vertically transmitted signal T x 64 and horizontally polarized received 
signal T R 68. Further isolation is achieved by the frequency diversity of the transmitted signal T x 64 and the 
received signal T R 68 and by the space displacement of the multiple ring locations of the transmitter and re- 

55 ceiver antennas as shown in Figure 4A. The transmitter antenna is always located forward of the receiver an- 
tennas. Any residual transmitter energy entering the received signal port 68 through reflections that is not se- 
verely attenuated by polarization will be sharply filtered using another differential phase shift filter 107 before 
being amplified by low noise intermediate microwave amplifier 112 and down converted by frequency conver- 
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ter FC#1 1 1 4 to a wide bandwidth of signals. The dynamic range of FC#1 is increased by using a large oscillator 
power at 114 and or multiple mixer diodes. This additional linearity minimizes intermodulation distortion due 
to the reception of multiple desired signals of unequal level or the unintentional reception of transmitter leakage. 
The intrinsic differentiation between frequency and amplitude modulation signal further reduces the effect of 

5 distortion and retains thef idelity of the system. Since the incoming signals are from a multitude of transmitters 
located at various distances from the receiver 68 the use of an input variable attenuator 1 3 as in the receiver 
is not desired. The output frequencies can then be demultiplexed by demultiplexer 115 and switched to re- 
transmission format An. Individual carrier signals from frequency converter FC#1 114 are also amplified by 
amplifier 116 and forwarded to another frequency converter FC#2 118. The output from frequency converter 

10 FC#2 118 is amplified by amplifier 121 and forwarded to discriminator 122 the output of which is individual 
demodulated carrier frequencies. A portion of the signal from discriminator 122 is fed back through feedback 
path 125 of a locking signal to variable oscillator 120 thereby stabilizing the oscillator to the input frequency 
converter FC#2 118. Therefore the channel to be monitored is determined by the manual adjustment of 120 
and feedback path 125 which provides automatic frequency control on a single channel basis. Oscillator 120 

15 is preferably a free running mechanical or electronically controllable variable oscillator. The Multiple digital cod- 
ed signals An's, are transmitted periodically with various codes in order to activate or deactivate the individual 
receivers 10 located within the cells 214H or 214V. Frequency converter FC#1 114 receives its second input 
from up converter 96 through phase filter 99. Up converter 96 receives one input from oscillator 61 and a sec- 
ond input from an offset oscillator 98. Another portion of the signal from oscillator 61 is filtered through phase 

20 filter 71 to up converter PUC 88. Another offset oscillator 73 provides a second input to phase filter 71. 



25 
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Element 
Number 

70 



Element 
Name 

Multiplexer 



General Description 

Multichannel FM multi- 
plexer using modified 
standard models as 
special designs. Could 
be standard unit presently 
used by cable Industry. 



Vendor 

standard 
Unit 



74,88, 
96 



Up 

converter 



High level up converter 
for 27.5 to 29.5 GHz 



TRW 

Trontech 



35 



61 



Local Gunn oscillator fixed at 

Oscillator difference frequency 
between 7 5 and 7 0 
maximum 7 0 input level 
lmw 



MA/COM 



40 



75 
80 



Filters See Figure 2. See Fig. 

Power Frequency 27.5-29.5 Higher 

Amplifier GHz power output 1 WATT 
or 60 WATTS 



45 



50 



107, 91, 
71,99 

112 



Filter 



Low noise 
HEMP 

Amplifier 



Special design 



Gain 20 dB 
N.F. 3 dB 
frequency 27.5 to 
29.5 GHZ 



See Fig. 
See Fig. 



114 



Frequency Dynamic range 100 dB 
converter N.F. = 12 dB 



Trontech 



55 



An understanding of the details of the subscriber receivers 10 and the omni-directional transmitter stations 
60 is important to an understanding of the system 200 illustrated in Figure 3 as a whole. The array 200 of trans- 
mitting antennas is comprised of horizontally polarized antennas T H 204 and vertically polarized antennas T v 
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15 



20 



25 



30 



206 each inside a cell 214H or 214V respectively. The various transmitting antennas T H and T v could have 
random frequency variations thereby offering additional interference reduction from receivers in adjacent cells 
or could be amplitude controlled depending upon terrain and or weather conditions thereby also minimizing 
adjacent cell interference and allowing for a backbone network in which the said cells are slaved to a master 
cell in the backbone network. The specific transmitter 60 illustrated in Figure 2 transmits a vertically polarized 
signal T x 64 such as might be transmitted by antenna 206. Accordingly, antenna 62 illustrated in Figure 2 is 
essentially identical to any one of the vertically polarized antennas 206 in Figure 3. Horizontally polarized an- 
tennas 204 are preferably positioned in the regular array such that its nearest neighbor is a vertically polarized 
antenna 206 rather than a horizontally polarized antenna 204. Therefore, when moving in any direction through 
transmitting antenna array 200 one will encounter alternating antennas 204, 206, 204, 206, 204, etc. Each 
omni-directional transmitting antenna 204, 206 has associated with it a group of receiving antennas including 
horizontally polarized antennas and vertically polarized antennas. Horizontal receiving antennas are adapted 
to receive horizontally polarized signals from horizontal transmitting antennas 204. Likewise vertically pola- 
rized receiving antennas are adapted to receive vertically polarized signals like T x 64 from antennas 206 which 
are similar to antennas 62 illustrated in Figure 2. The relatively narrow beam width of the receiver antenna 
directed toward the central transmitter 204 will minimize the interference form cell 21 4H. Each individual trans- 
mitting antenna T H or T v 204 or 206 forms the central node of a cell 214H or 214V which typically includes 
open or more subscriber stations 210 or 212. 

A typical cell 214V in its simplest form is illustrated in figure 4A. An omni or quadrant directional broad- 
cast/receiver system 60 using low gain, space diversity antennas 62 and 66 is directed towards a high gain 
subscriber, dual polarization receiver 1 0 equipped for polarization diversity transmit/receive isolation. Vertically 
polarized transmitter antenna 62 produces a transmission pattern 216 that is received within the reception field 
220 of subscriber antenna element 14. Similarly, transmission from the subscriber station 10 emanates from 
antenna element 16 as a horizontally polarized signal 222 (like T R 66) which is received within reception field 
218 of transmitter receiving antenna 66. Figure 4B illustrates a cell 214 in which two subscribers 212A and 
212B communicate with a single omni-directional transmitter T v 206. In this case the transmitter T v 206 pro- 
duces a vertically polarized substantially omni-directional signal 216 which is received by receivers 212Aand 
21 2B. Subscribers 212A and 212B respond back with narrow divergence, 2 degree, horizontally polarized sig- 
nals 222A and 222B respectively which are received by node transmitter T v 206. 

The reception within an individual node 214 can be improved by means of repeaters so as to cover those 
areas masked by various obstacles between transmitter and receiver sites. The directional coupler 22 A located 
in certain receiver repeaters, Figure 1C, is used to couple the received intermediate block signal by use of am- 
plifier 102, up convert it by single sideband converter 103, and amplify again by amplifier 104 at millimeter 
wave frequencies. This signal is retransmitted by antenna 11 at an orthogonal polarization to the received sig- 
nal, in this case horizontal, to other subscribers which may be masked from the central node signal. Since the 
received signal Tx has a vertical polarization the retransmitted signal Trr has a horizontal polarization. 



40 



Element Number 
102 



Element Port 
Amplifier 



Specification 

Gain 75 dB typ. 
ALC power output «= 
+ 10 dBm 

1 dB compression « 
+ 23 dBm 



103 



high level 
converter 



Lc 8 dB 

Pin = + 10 dBm 

L.O. drive = + 17 dBm 



50 



104 



HEMP 

Amplifier 



Power output + 16 dBm 
(1 dB compression) 
Gain 15 dB 



55 This is an ideal method to cover streets in a city with large buildings on either side. An extended cell system 

240 is illustrated in Figures 5Aand 5B. Figure 5Aan omni or quadrant broadcast transmitter system 60 located 
on a first hill 232 produces a vertically or horizontally polarized signal from antenna 62. A typical direct sub- 
scriber receiver system 1 0 located in first valley 234 receives the signal through its antenna 1 2. So far the sys- 
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tern thus described is identical to the system disclosed in Figures 1 though 4B. However, an indirect subscriber 
230 located in a second valley 238 behind a second hill 236 is shielded from the signals of transmitter 60 and 
under normal conditions would not be able to receive its signals. By placing a repeater 224 on top of second 
hill 236 it is possible to relay signals from transmitter 60 to the indirect subscriber 230. Signals from omni- 
transmitter 60 are received by repeater antennas 226 and retransmitted out of antenna 228 to antenna 12 of 
the indirect subscriber 230. In this manner the effective range of omni-directional transmitter 60 is substantially 
increased by the use of complementary polarization repeaters 224. Repeaters 224 may be independent stand 
alone units or may be incorporated into the receiver system 1 0 of the subscriber. Theoretically the range of an 
individual transmitter cell 214 can be extended by the use of a large number of repeaters 224 limited only by 
the noise reproduction at each repeater. Low power HEMP devices should enable in the multiple rebroadcast 
of a single central mode transmitter. Figure 5B illustrates in a schematic top plan view how an omni-directional 
transmitter 60 can be located at the center of a mixed cell node including direct subscribers 10, indirect sub- 
scribers 230 and subscriber repeaters 224. The ability to extend a mixed system 240 depends significantly 
upon the terrain and population characteristics of the environment. For example, in a major urban area it would 
probably be desirable to have a closely packed array having omni-directional low power transmitter 60 alter- 
nating between vertically and horizontally polarized signals regularly spaced throughout the system. Alterna- 
tively, in more rural areas it is probably desirable to expand the area of an individual mixed cell node thereby 
spreading out the size of the overall system 24. Repeaters 224, utilizing high gain antennas, are preferably of 
the low gain variety which provide ducting of the omni-directional radiated signal along paths to receiver sites 
230 which do not lie on a straight line with the omni-directional antenna 62 of the transmitter system 60. In the 
process of providing the signal repeat function, the repeater transmitter antennas 226 and 228 will prefer- 
ably alter the polarization of the output signal to prevent multi-path fading as might occur when the repeat signal 
mixes with a direct signal from the omni antenna site 60. 

Because of the inherently broad bandwidth capability of the multifunction cellular system 200, it may be 
desirable to distribute and routinely upgrade a unique set of customer authorization codes by which user sites 
can be authorized to receive any desired set or subset of programming and two way transmission system ser- 
vices. For example, once per day or even once per hour a new set of codes could be radiated to all individual 
users enabling those who subscribe to qualify them to receive special broadcasts or to participate in special 
system services such as video conferencing and so forth. Effective two way capability is not readily provided 
in prior art cable systems because of the need for numerous two way cable system amplifiers. However, this 
function can be achieved with the present invention economically in millimeter wave cellular system 200 be- 
cause each site 10, 224 and 230 can have its own low power transmitter in the range of approximately 50 to 
1 00 milliwatts. That power combined with the high gain of the receiver site antenna, typically in the range of 
30 to 40 db, and narrow noise bandwidth gives them an effective radiated power (ERP) commensurate with 
that of the omni-directional transmission site 60. Thus two way high quality transmission and reception of sig- 
nals between the master site 60 and the user sites 10, 224 and 230 is possible on a simultaneous basis. 

Avariety of other uses of the capabilities of the system 200 can be envisioned. For example, while receiving 
any selected television channel a user 10 could simultaneously be transmitting digital data back to the central 
site 60 containing orders for purchase that the subscriber may wish to make from stores and other vendors 
who subscribe to the system 200. Alternatively and simultaneously the subscriber might be transmitting digital 
data to the subscriber's bank or broker with specific banking and stock purchase orders. The relatively narrow 
beam width of the receiver antenna 210 directed toward the central transmitter 204 will minimize the interfer- 
ence from cell 214H. Finally, the subscriber might be communicating via telephone, carried by the system 200 
rather than twisted pair telegraph wires, to the central node 60 which in turn could be patched to the public 
telephone network. Again, because of the frequency, polarization and space diversity aspects of the system 
200, full two way communicative capabilities exist in a simultaneous fashion between any and all users 10, 
224 and 230 and each central node 60 of the cellular site 200. 

In summary, the system 200 is a means for providing communities, subdivided into about 10 mile (16km) 
diameter cells 214, a variety of two way communication services including television, both for public and private 
programming, digital two way transmission, special video teleconferencing, radio programming, and telephone 
services. This variety of simultaneous communication services is possible because of the broad bandwidth 
available in the 27.5 to 29.5 GHz millimeter wave bands, the unique method of providing very high Q filtering, 
ghosting reduction and the ability to transmit and receive numerous simultaneous signals with little or no in- 
termodulation distortion or interaction with a moderate cost receiver. 

The characteristics of the present system 200 have overcome prior art difficulties through a unique com- 
bination of separate techniques. 

Polarization diversity is employed within individual cells to provide a measure of isolation between the 
omni-directional broadcast signals from stations 60 and the signals which return from the user sites 10, 224 
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or 230. For example, polarization might be used for omni-directional transmission and horizontal polarization 
used for signals returning from individual receiver sites 10, 224 or 230 to the omni-directional broadcast site 
mode 60. Adjacent geographic cells then use the reverse order of polarizations, in this case horizontal polar- 
izations for transmission from the omni-directional transmission site 60 and vertical polarization for the signals 

5 returning from individual subscriber receivers 10, 224 and 230 to the omni site 60. In this manner polarization 
diversity has been used to provide maximum isolation between transmitted and received signals within a given 
cell 214 as well as to isolate adjacent transmission sites 60 from each other. Moreover, rebroadcast low gain 
repeater amplifiers 224 with reverse polarization can be strategically placed throughout the system 200 to re- 
direct and strengthen signals to those areas 238 with less than normal minimum signal levels. Accordingly, 

10 there is not only polarization between adjacent transmitters 60, but also between the transmitters and subse- 
quent repeaters 224 within the same individual cell 214. 

Modulation diversity provides a level of decoupling between omni transmitted signals and the signals re- 
ceived at the omni site. Thus, for example, frequency modulation might be used for transmission from the omni 
site 60 while amplitude modulation or digital transmission can be used for signals returning to the master node 

15 60 of the system 200. 

Frequency diversity can be used both to separate different signals being simultaneously broadcast from 
the omni-directional site 60 as well as to separate signals returning from individual users 10, 224 and 230 as, 
for example, telephone channels, back to the master node 60. 

Space diversity provides an added measure of isolation between the omni-directional radiating antenna 

20 62 and the receiving antenna 66 located at the omni-directional site 60. As shown in Figure 4A this can be ac- 
complished by locating the transmitting antenna 62 physically in front of the low power receiving antenna 66 
at the master node 60. The fact that the receiver antenna 12 has approximately 2 degrees of reception width 
further spacially isolates individual subscribers 10, 224 and 230 from neighboring antenna systems. Moreover, 
the narrow band of the receiving antenna 1 2 further enhances the separation effectiveness of the transmitter 

25 node antennas 62 and 66. In other words the dual ring design allows for maximum isolation. The intrinsic iso- 
lation of the transmitting antenna 62, in addition to the polarization diversity also employed, helps to prevent 
transmitter signals and noise from being received in the return channel of the receiver antenna 66 at the trans- 
mitter site 60. Additional interference reduction capabilities is provided by the input level control at each re- 
ceiver. 

30 The entire system 200 employs a self-synchronizing frequency reference, thereby obviating the need for 

an expensive crystal controlled master oscillator at either the omni-directional 60 or receiver sites 1 0, 224 and 
230. The self-synchronizing method employs the use of a lowfrequency tone modulation at the omni-directional 
high power transmitter site 60 designated as in the input 72 of FM multiplexer 70. All receiver sites 1 0, 224 
and 230 include a local oscillator 26 which is tuned through the use of the reference tone U to remain in syn- 

35 chronism with the master oscillator of the omni-directional transmitter system 60 as part of a phase lock loop 
system. Accordingly, all transmit and receive frequencies are synchronized within a covered cell 214. The ran- 
dom frequency variation of the master oscillator frequency 61 in each cell 214 coupled with the high directivity 
of the receiver antenna 12 provides the final degree of high isolation required for satisfactory system perfor- 
mance. 

40 Lastly, the use of differential phase shift filters 75, 91 and 107 is employed throughout the system 200 to 

provide very high frequency isolation at low cost. This technique allows for the precise signal filtering neces- 
sary to take fullest advantage of the multi-channel capabilities of the communication system 200. These filters 
could have rejection capabilities as deep as 60 dB (typically 40 dB). Whereas normal band rejection filter would 
yield only 15 dB (Q=100). 

45 

Claims 

1. A point-to-multipoint television transmission system including at least one low-power transmitter station 
so (204, 206) and a plurality of receiver stations (212), the transmitter station comprising a substantially om- 

nidirectional transmitting antenna and each receiver station comprising a receiving antenna for receiving 
a television signal from said omnidirectional transmitter antenna, characterised in that the system com- 
prises a plurality of low- power transmitter stations which transmit, at least in part, the same television sig- 
nals in the millimetre waveband, in that each transmitter station is located in an area that forms a single 
55 cell (214) of a cellular system in which each cell is adjacent to at least one other cell of the cellular system 

and in that the receiving antenna of each receiving station is directional and directed to receive said tel- 
evision signals from only one of said omnidirectional transmitting antennas. 



10 



EP 0 282 347 B1 



2. A system as claimed in claim 1 wherein said substantially omnidirectional transmitting antennas of said 
transmitter stations are located in an array such that the polarity (TV, TH) of transmitted signals at a given 
frequency of transmitting antennas of adjacent said transmitter stations is different. 

3. A system as claimed in claim 1 or claim 2 wherein each cell partly overlaps at least one other cell. 

4. A system as claimed in claim 1 wherein all the transmitter stations transmit at the same frequency. 

5. A system as claimed in anyone of claims 1 to 4 wherein each of said transmitted signals is at a frequency 
of at least 27.5 gigahertz. 

6. A system as claimed in claim 5 wherein each of said transmitted signals is at a frequency in the range of 
27.5 to 29.5 gigahertz. 

7. A system as claimed in any one of claims 1 to 6 wherein a said transmitter station includes a transmitting 
antenna (62) for transmitting signals with a first given polarity (V) and a receiving antenna (66) for receiv- 
ing signals of a second given polarity (H) different from said first given polarity. 

8. A system as claimed in claim 7 wherein a said subscriber receiving station includes a receiving antenna 
polarised to receive the signals from said transmitting antenna of said transmitter station, said subscriber 
receiver station also including a transmitter antenna polarised to transmit signals back to the receiving 
antenna of said transmitter station. 

9. A system as claimed in any one of claims 1 to 6 further comprising: 

subscriber transmitter means (16) for transmitting signals from a subscriber receiver station to a 
transmitter station; and, 

transmitter station receiving means (66) for receiving said signals from said subscriber transmitter 
means, 

wherein said signals transmitted by said transmitter stations are different in frequency from the 
signals received by said transmitter stations. 

10. Asystem as claimed in claim 9 further comprising repeatermeans (11, 22A, 102-1 04) for receiving signals 
and retransmitting said signals. 

11. Asystem as claimed in claim 10 wherein the signals transmitted by said repeatermeans are of a different 
polarity from the signals received by said repeater means. 

12. Asystem as claimed in any one of claims 7 to 11 wherein the transmitting antenna (62) and the receiving 
means (66) of each of the transmitter stations are physically separated. 

13. A system as claimed in any one of the preceding claims wherein said directional receiving antenna has 
a signal pick-up angle of 2 degrees. 

14. Asystem as claimed in any one of the preceding claims wherein said substantially omnidirectional trans- 
mitting antennas comprise quadrant broadcast antennas. 

15. A system as claimed in any one of claims 1 to 14 wherein a said transmitter station includes: 

a master oscillator (61); 

wherein a said subscriber receiver station includes a phase lock loop (24, 26) for locking onto the 
frequency of said master oscillator in said transmitter station, 

wherein the phase lock loops in said subscriber receiver station synchronizes the receiver with the 
frequency of said transmitter station. 

16. Asystem as claimed in claim 15 wherein a said subscriber receiver station includes: 

differential phase shift filter means (32) for filtering out unwanted frequencies. 

17. The system of claim 16 wherein said transmitter station includes: 

FM multiplexer (70) for multiplexing a plurality of signals; 

a first converter (63) for converting the output from said FM multiplexer; 

a first differential phase shift filter (75) for filtering the output from said first converter; 
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power amplifier means (80) having a first and second input for producing an amplified output; 

digital multiplexer means (86) for digitally multiplexing a second plurality of signals; 

a second converter (88) connected to said digital multiplexer for converting the output frequency 
from said digital multiplexer; 
5 local oscillator means (73, 98) for providing a second input to said first converter; 

phase shifting means connected to said local oscillator means and to said second converter for 
providing a second frequency input to said second converter; 

a second differential phase shift filter connected to the output of said second converter, the output 
of said second differential phase shift filter providing the second input to said power amplifier means; 
10 first antenna coupling means attached to the output of said power amplifier means, said coupling 

means having an output attached to the transmitting antenna (62) of said transmitter station. 

1 8. The system of claim 1 7 wherein a said transmitter station further includes: 

a second antenna coupling means connected to the receiving antenna (66) of said transmitter sta- 
tion; 

a third differential phase shift filter (107) connected to the output of said second antenna coupling 
means; 

a first frequency converter (114) connected to the output of said third differential phase shift filter; 
demultiplexer means (115) connected to the output of said first frequency converter; 
20 a second frequency converter (118) having an input connected to the output of said first frequency 

converter, 

feedback means (120, 125) forming a second input to said second frequency converter; 

discriminator means (122) connected to the output of said second frequency converter, the output 
of said discriminator means being coupled to the output of said cellular node transmitter station; and 
25 a third converter (96) having an input connected to said local oscillator means (73, 98) and an output 

connected to said first frequency converter. 

19. The system of claim 1 8 wherein a said subscriber receiver station includes: 

a first frequency converter (18) connected to the receiving element of said antenna of said sub- 
30 scriber receiver station; 

coupler means (22) connected to the output of said first frequency converter; 
first oscillator means (26) having a frequency control connection connected to said coupler means, 
the output of said first oscillator means connected as a second input to said first frequency converter 
a second frequency converter (28) having an input connected to the output of said coupler means; 
discriminator means (34) connected to the output of said second frequency converter 
second oscillator means (38) having a control input terminal thereof connected to the output of said 
discriminator means, said second oscillator means further having an output terminal thereof connected 
as a second input to said second frequency converter and 

manually tunable means (48) connected to said second oscillator means for tuning said second 
oscillator means, wherein the output from said discriminator means forms the input to a conventional tel- 
evision set. 

20. The system of claim 1 9 further comprising: 
an offset mixer (44) connected to the output of said first oscillator means; 
third oscillator means (43) connected as a second input to said offset mixer 
a second mixer (42) connected to the output of said offset mixer, said second mixer having a second 

input connected to a source of audio digital data, 

wherein the output from said second mixer is connected to the transmitting antenna of said sub- 
scriber receiver station for transmitting signals back to said transmitter station with a polarity different 
from the signals received from said transmitter station. 
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PatentansprQche 

1. Ein TV-Ubertragungssystem von einem Punkt zu mehreren Punkten, mit mindestens einer Niederlei- 
stungsiibertragungsstation (204 und 206) und einer Vielzahl an Empfangsstationen (212), wobei die 
Ubertragungsstation uber eine Haupt-Rundstrahlantenne und jeder Empfanger uber eine Antenne fur den 
Empfang derTV-Signale der Rundstrahlantenne verfugt, dadurch gekennzeichnet, daB es uber eine Viel- 
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zahl an NiederleistungsCibertragungsstationen verfugt, die zumindest dann TV-Signale im selben Milli- 
meterwellenband ubertragen, wenn sich die jeweilige Ubertragungsstation in einem eine einzige Zelle 
(214) bildenden Bereich eines Zellensystems bef indet, in dem jede Zelle zumindest an eine andere Zelle 
desZellensystems angrenztund die Empfangsantennen derjeweiligen Empfangsstationen so ausgerich- 
tete Richtantennen sind, die nur die TV-Signale einer der Rundstrahlubertragungsantennen empfangen. 

2. Ein System laut Anforderung 1 , in dem die Haupt-Rundstrahlantennen der Ubertragungsstationen so an- 
geordnet sind, da& die Polaritat (TV, TH) der ubertragenen Signale bei einer gegebenen Frequenz unter- 
schiedlich der der Obertragungsantennen angrenzender Ubertragungsstationen ist 

3. Ein System laut den Anforderungen 1 oder 2, in dem jede Zelle zumindest teilweise in eine andere Zelle 
ubergreift. 

4. Ein System laut Anforderung 1 , in dem alle Ubertragungsstationen mit derselben Frequenz ubertragen. 

5. Ein System laut den Anforderungen 1 bis 4, in dem alle Signale mit einer Frequenz von mindestens 27,5 
Gigahertz ubertragen werden. 

6. Ein System laut Anforderung 5, in dem alle Signale in einem Frequenzbereich zwischen 27,5 und 29,5 
Gigahertz ubertragen werden. 

7. Ein System laut den Anforderungen 1 bis 6, in dem eine Ubertragungsstation uber eine Ubertragungs- 
antenne (62) zur Ubertragung von Signalen mit einer ersten gegebenen Polaritat (V) und uber eine Emp- 
fangsantenne (66) fur den Empfang von Signalen einer zweiten gegebenen, von der ersten gegebenen 
Polaritat unterschiedlichen Polaritat (H) verfugt. 

8. Ein System laut Anforderung 7, in dem die Neben-Empfangsstation uber eine fur den Empfang der Signale 
der Ubertragungsstation polarisierte Empfangsantenne und zugleich uber eine Ubertragungsantenne 
verfugt, die zur Ruckubertragung von Signalen zur Empfangsantenne der Ubertragungsstation polarisiert 
ist. 

9. Ein System laut einer der Anforderungen 1 bis 6, das auBerdem uber folgendes verfugt : 

einen Nebenstationssender (16) zur Ubertragung von Signalen von einer Nebenempfangsstation 

zu einer Ubertragungsstation, und 

einen Sendestationsempfanger (66) zum Empfang von Signalen des Nebenstationssenders, 
wobei die von den Sendestationen ubertragenen Signale eine andere Frequenz als die der Signale 

aufweisen, die von der Sendestationen empfangen wurden. 

10. Ein System laut Anforderung 9, das auRerdem uber eine Umleitantenne (11, 22A, 102-104) zum Empfang 
und der Weiterleitung der Signale verfugt. 

11. Ein System laut Anforderung 10, bei dem die von der Umleitantenne ubertragenen Signale eine andere 
Polaritat als die von der Umleitantenne empfangenen Signale aufweisen. 

12. Ein System laut einer der Anforderungen 7 bis 1 1, bei dem die Ubertragungsantenne (62) und der Emp- 
fanger (66) bei alien Gbertragungsstationen physisch voneinander getrennt sind. 

13. Ein System taut einer der vorgenannten Anforderung, bei dem die Empfangsrichtantenne einen Signal- 
em pfangswinkel von 2 Grad aufweist. 

14. Ein System laut einer der vorgenannten Anforderungen, bei dem die Haupt- 
Rundstrahlubertragungsantennen mit Quadrant-Sendeantennen versehen sind. 

15. Ein System laut einer der Anforderungen 1 bis 14, dessen Ubertragungsstation folgendes enthSIt : 

einen Hauptoszillator (61), 

eine Nebenempfangsstation verfugt dabei uber eine Phasensperrschaltung (24, 26) zur Biockie- 
rung auf der Frequenz des Hauptoszillators der Obertragungsstation, 

indem die Phasensperrschaitungen der Nebenempfangsstation den Empfanger mit der Frequenz 
der Ubertragungsstation synchronisieren. 
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16. Ein System laut Anforderung 15, dessen Nebenempfangsstation folgendes enthSIt : 

einen differentiellen Phasenverschiebungsf ilter (32) zur Filterung unerwunschter Frequenzen. 

17. Die Ubertragungsstation des Systems laut Anforderung 16 enthalt : 

5 einen FM-Multiplexer (70) zur Bundelung einer Vielzahl an Signalen, 

einen ersten Frequenzwandler (63) zur Umwandlung der Ausgangsf requenz des FM- Multiplexers, 

einen ersten differentiellen Phasenverschiebungsf ilter (75) zum Filtern des Ausgangssignals des 
ersten Frequenzwandlers, 

einen Leistungsverstarker (80) mit einem ersten und einem zweiten Eingang zur Erzeugung eines 
10 verstarkten Ausgangssignals, 

einen digitalen Multiplexer (86) zur digitalen Bundelung einer Vielzahl von Signalen. 

einen zweiten, an den digitalen Multiplexer angeschlossenen Frequenzwandler (88) zur Umwand- 
lung der Ausgangsf requenz des digitalen Multiplexers, 

einen lokalen Oszillator (73, 98), urn den ersten Frequenzwandler mit einem zweiten Eingang zu 
15 versehen, 

eine an den lokalen Oszillator und den zweiten Frequenzwandler angeschlossene Phasenver- 
schiebung, urn den zweiten Frequenzwandler mit einem zweiten Frequenzeingang zu versehen, 

einen an den Ausgang des zweiten Frequenzwandlers angeschlossenen zweiten differentiellen 
Phasenverschiebungsf ilter, der Ausgang des zweiten differentiellen Phasenvers chlebungsfi Iters versorgt 
20 den zweiten Eingang des Leistungsverstarkers, 

eine mit dem Ausgang des Leistungsverstarkers verbundene erste Antennenkopplung, die Kopp- 
lung hat einen mit der Ubertragungsantenne (62) der Ubertragungsstation verbundenen Ausgang. 
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18. Das System laut Anforderung 17, dessen Ubertragungsstation au&erdem enthalt : 

eine zweite, an die Empfangsantenne (66) der Ubertragungsstation angeschlossene Antennen- 
kopplung, 

einen dritten, an den Ausgang der zweiten Antennenkopplung angeschlossenen differentiellen 

Phasenverschiebungsf ilter (107), 

einen ersten, an den Ausgang des dritten differentiellen Phasenverschiebungsf i Iters 

angeschlossenen Frequenzwandler (114), 

einen an den Ausgang des ersten Frequenzwandlers angeschlossenen Demultiplexer (115), 
einen zweiten Frequenzwandler (118) mit einem an den Ausgang des ersten Frequenzwandlers 

angeschlossenen Eingang, 

eine Riickkoppiung (120, 125) zum zweiten Eingang des zweiten Frequenzwandlers, 

einen an den Ausgang des zweiten Frequenzwandlers angeschlossenen Moduiationswandler 

(122), der Ausgang des Modulationswandlers wird mit dem Ausgang der zentralen Zellen-Ubertragungs- 

station gekoppelt, und 

einen dritten Frequenzwandler (96), mit einem an den lokalen Oszillator (73, 98) und einem an den 
ersten Frequenzwandler angeschlossenen Ausgang. 

19. Das System laut Anforderung 1 8, dessen Nebenempfangsstation folgendes enthalt : 

einen ersten, an das Empfangsteil der Antenne der Nebenempfangsstation angeschlossenen Fre- 
quenzwandler (18), 

eine an den Ausgang des ersten Frequenzwandlers angeschlossene Kopplung (22), 

einen ersten Oszillator (26) mit einem an die Kopplung angeschlossenen FrequenzregleranschluR, 

wobei der Ausgang des ersten Oszillators an den zweiten Eingang des Frequenzwandlers angeschlossen 

ist, 

einen zweiten Frequenzwandler (28) mit einem an den Ausgang der Kopplung angeschlossenen 
Eingang, 

einen an den Ausgang des zweiten Frequenzwandlers angeschlossenen Mudulationswandler (34), 
einen zweiten Oszillator (38) mit einer an den Ausgang des Modulationswandlers angeschlossenen 
Reglereingang, der zweite Oszillator verfugtdazu uber einen Ausgang zu einem zweiten Eingang am Fre- 
quenzwandler, und 

eine an den zweiten Oszillator angeschlossene manuelle Frequenzabstimmung (48) zur Abstim- 
mung des zweiten Oszillators, wobei der Ausgang des Modulationswandlers den AnschluB an ein norma- 
len TV-Gerats bildet. 

20. Das System laut Anforderung 19 enthalt zusatzlich : 
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einen an den Ausgang des Oszillators angeschlossenen Versetzungsmischer (44), 
einen dritten, als zweiten Eingang an den Versetzungsmischer angeschlossenen Oszillator (43), 
einen zweiten, an den Ausgang des Versetzungsmischers angeschlossenen Mischer (42), der 
zwelte Mischer hat einen zweiten, an die Quelle digitaler Audiodaten angeschlossenen Eingang, 

wobei der Ausgang des zweiten Mischers fur die Ruckubertragung der von der Ubertragungssta- 
tion erhaltenen Signale mit einer anderen Polaritat als mit der, mit der die Signale von der Ubertragungs- 
station erhalten wurden, an die Ubertragungsantenne der Nebenempfangsstation angeschlossen ist. 



10 Revendications 

1. Systeme de transmission de television d'un point vers plusieurs points comprenant au moins un poste 
emetteur de basse puissance (204, 206) et une pluraiite de stations receptrices (212), le poste emetteur 
comprenant une antenne emettrice pratiquement omnidirectionnelle et chaque station receptrice compre- 

15 nant une antenne receptrice pour la reception d'un signal de television en provenance de ladite antenne 

emettrice omnidirectionnelle, caracterise en ce que le systeme com pre nd une pluraiite de postes 6met- 
teurs de basse puissance qui emettent, au moins en partie, les m§mes signaux de television dans la bande 
millimetrique, en ce que chaque poste emetteur est situe dans une zone formant une cellule unique (214) 
d'un systeme cellulaire dans lequel chaque cellule est adjacente a au moins une autre cellule du systeme 

20 cellulaire et en ce que I'antenne receptrice de chaque station receptrice est direction nel I e et orientee de 

fagon a recevoir lesdits signaux de television de seulement une desdites antennes omnidirectionnelles. 

2. Systeme suivant la revendication 1, dans lequel lesdites antennes emettrices pratiquement omnidirec- 
tionnelles desdits postes emetteurs sont situees suivant une matrice telle que la polarite (TV, TH) des 

25 signaux transmis a une frequence donnee par les antennes emettrices de postes adjacents desdits pos- 

tes emetteurs est differente. 

3. Systeme suivant la revendication 1 ou la revendication 2, dans lequel chaque cellule recouvre partielle- 
ment au moins une autre cellule. 

30 4. Systeme suivant la revendication 1 , dans lequel tous les postes emetteurs emettent a la meme frequence. 

5. Systeme suivant I'une quelconque des revendications 1 a 4, dans lequel chacun desdits signaux transmis 
est a une frequence d'au moins 27,5 gigahertz. 

35 6. Systeme suivant la revendication 5, dans lequel chacun desdits signaux transmis est a une frequence 
situee dans la plage de 27,5 a 29,5 gigahertz. 

7. Systeme suivant I'une quelconque des revendications 1 a 6. dans lequel un desdits postes emetteurs 
comprend une antenne emettrice (62) pour remission de signaux ayant une premiere polarite donnee (V) 

40 et une antenne receptrice (66) pour la reception de signaux d'une seconde polarite donn6e (H) diferente 

de ladite premiere polarite donnee. 

8. Systeme suivant la revendication 7, dans lequel une desdites stations receptrices d'abonne comprend 
une antenne receptrice polaris6e pour la reception des signaux de ladite antenne emettrice dudit poste 

4 5 emetteur, ladite station receptrice d'abonne comprenant egalement une antenne emettrice polarisee pour 

Emission de signaux en retour vers I'antenne receptrice dudit poste emetteur. 

9. Systeme suivant I'une quelconque des revendications 1 a 6, comprenant en plus : 

un moyen d'emission d'abonne (16) pour remission des signaux a partir d'une station receptrice 
go d'abonne vers un poste emetteur, et 

un moyen de reception de poste emetteur (66) pour la reception desdits signaux dudit moyen 
d'emission d'abonne, 

dans lequel lesdits signaux emis par lesdits postes emetteurs sont d'une frequence differente de 
celle des signaux recus par lesdits postes emetteurs. 

55 10. Systeme suivant la revendication 9, comprenant en plus un r6petiteur (11, 22A, 102-104) pour la reception 
de signaux et la retransmission desdits signaux. 
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11. Systeme suivant la revendication 10, dans lequel ies signaux emis par ledit repetiteur sont d'une polarite 
differente de celle des signaux recus par ledit repetiteur. 

12. Systeme suivant Tune quelconque des revendications 7 a 11, dans lequel I'antenne emettrice (62) et le 
5 moyen de reception (66) de chacun des postes emetteurs sont se pares physiquement. 

1 3. Systeme suivant Tune quelconque des revendications precedentes, dans lequel ladite antenne receptrice 
directionnelle possede un angle de captation de signaux de 2 degres. 

14. Systeme suivant Tune quelconque des revendications precedentes, dans lequel ladite antenne emettrice 
10 pratiquement omnidirectionnelle comprend des antennes de radiodiff usion de secteur. 

15. Systeme suivant Tune quelconque des revendications 1 a 14, dans lequel un dit poste emetteur 
comprend : 

un maTtre oscillateur (61), 

15 dans lequel une dite station r6ceptrice d'abonn6 comprend une boucle de blocage de phase (24, 

26) pour blocage sur ia frequence dudit maTtre oscillateur dans ledit poste 6metteur, 

dans lequel lesdites boucles de blocage de phase dans ladite station receptrice d'abonne synchro- 
nised le recepteur sur la frequence dudit poste emetteur. 

20 1 6. Systeme suivant la revendication 15, dans lequel une dite station receptrice d'abonne comprend : 

un f iltre de dephasage differentiel (32) pour I'elimination par f iltrage des frequences indesirables. 

17. Systeme suivant la revendication 16, dans lequel ledit poste emetteur comprend : 

un multiplexeur FM (70) pour le multiplexage d'une pluralite de signaux, 
25 un premier convertisseur (63) pour la conversion de la sortie dudit multiplexeur FM, 

un premier filtre de dephasage differentiel (75) pour ie f iltrage de !a sortie dudit premier conver- 
tisseur, 

un amplif icateur de puissance (80) ayant une premiere et une seconde entree pour la production 
d'une sortie amplif iee, 

3 o un multiplexeur numerique (86) pourle multiplexage numerique d'une seconde pluralite de signaux, 

un second convertisseur (88) connecte audit multiplexeur numerique afin de convertir la frequence 
de sortie dudit multiplexeur numerique, 

un oscillateur local (73, 98) afin de fournir une seconde entree audit premier convertisseur, 
un dispositif de dephasage connecte audit oscillateur local et audit second convertisseur afin de 
35 fournir une seconde entr6e de frequence audit second convertisseur, 

un second filtre de dephasage differentiel connecte a la sortie dudit second convertisseur, la sortie 
dudit second filtre de dephasage differentiel fournissant la seconde entree audit amplificateur de puis- 
sance, 

un premier moyen de couplage d'antenne raccorde a la sortie dudit amplificateur de puissance, 
40 ledit moyen de couplage ayant une sortie raccordee a I'antenne emettrice (62) dudit poste emetteur. 

18. Systeme suivant la revendication 17, dans lequel un dit poste emetteur comprend en plus : 

un second moyen de couplage d'antenne raccorde a I'antenne receptrice (66) dudit poste emetteur, 
un troisieme filtre de dephasage differentiel (1 07) raccorde a la sortie dudit second moyen de cou- 
45 plage d'antenne, 

un premier convertisseur de frequence (114) raccorde a la sortie dudit troisieme filtre de depha- 
sage differentiel, 

un demultiplexer (115) raccorde a la sortie dudit premier convertisseur de frequence, 
un second convertisseur de frequence (118) ayant une entree raccordee a la sortie dudit premier 
so convertisseur de frequence, 

un moyen de retroaction (120, 125) formant une seconde entree audit second convertisseur de 
frequence, 

un discriminateur (122) raccorde a la sortie dudit second convertisseur de frequence, la sortie dudit 
discriminateur etant couplee a la sortie du poste emetteur dudit noeud cellulaire, et 

un troisieme convertisseur (96) ayant une entree connectee audit oscillateur local (73, 98) et une 
sortie connectee audit premier convertisseur de frequence. 

19. Systeme suivant la revendication 18, dans lequel une dite station receptrice d'abonne comprend : 



55 



16 



EP 0 282 347 B1 



un premier convertisseur de frequence (18) connecte a I'element recepteur de ladite antenne de 
iadite station receptrice d'abonne, 

un moyen de couplage (22) connecte a la sortie dudit premier convertisseur de frequence, 

un premier oscillateur (26) ayant une connexion de commande de frequence connectee audit 
moyen de couplage, la sortie dudit premier oscillateur etant connectee comme seconde entree audit pre- 
mier convertisseur de frequence, 

un second convertisseur de frequence (28) ayant une entree connectee a la sortie dudit moyen 
de couplage, 

un discriminateur (34) connecte a la sortie dudit second convertisseur de frequence, 
un second oscillateur (38) dont une borne d'entree de commande est connectee a sortie dudit dis- 
criminateur, ledit second oscillateur ayant en plus une borne de sortie connectee comme seconde entree 
audit second convertisseur de frequence, et 

un moyen ajustabie manuellement (48) connecte audit second oscillateur af in de regler ledit second 
oscillateur, dans lequel la sortie dudit discriminateur forme I'entree d'un poste de television classtque. 

Systeme suivant la revendication 19, comprenant en plus : 

un melangeur offset (44) connecte a la sortie dudit premier oscillateur, 

un troisieme oscillateur (43) connecte comme seconde entree audit melangeur offset, 

un second melangeur (42) connecte a la sortie dudit melangeur offset, ledit second melangeur 

ayant une seconde entree connectee a une source de donnees audio numeriques, 

dans lequel la sortie dudit second melangeur est connectee a I'anten ne emettrice de ladite station 

receptrice d'abonne pour remission de signaux en retour vers ledit poste emetteur a une polarite diffe- 

rente de celle des signaux recus dudit poste emetteur. 
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FIG. 3 
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FIG. 6 
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